Composite honeycomb core sandwich plate with facesheet indentation model subjected to low-velocity impact by Drahman, Siti Hasyyati
  
COMPOSITE HONEYCOMB CORE SANDWICH PLATE WITH FACESHEET 













A project report submitted in partial fulfillment of the 
 requirements for the award of the degree of  





Faculty of Civil Engineering 



































 I wish to express my deepest gratitude to ALLAH SWT, the Most Gracious 
and the Most Merciful, for His blessings that enrich me with more health and 
wisdom in completing this study on time. 
 
I would like to express my sincere gratitude towards my supervisor, Dr. 
Ahmad Kueh Beng Hong for his advices, guidance, supervision, motivation and 
encouragement along the way in completing this project.  Also, I am very thankful to 
Mr Saddam Hussein Ali and Mr Kam Chee Zhou for their help and assistance during 
this study. 
 
I would also like to thank my father, Mr Drahman Amit, and my mother, 
Mdm Fatimah Lau Abdullah, as well as my brothers and sisters for their continuous 
encouragement, understanding, advices, and support.  Last but not least, my thanks to 
my friends, especially Siti Noordiana, Siti Nur Amiera and Firdaus, and also those 












 The composite sandwich structures are applied in many engineering fields 
due to their high strength and stiffness but lightweight properties.  The purpose of 
this study is to obtain the top facesheet indentation and strain failure of a fixed-end 
composite sandwich plate with honeycomb core when it is subjected to low-velocity 
impact by using MATLAB software.  The faceheets are made from Hercules 
AW193-PW prepreg consisting of AS4 fibers in a 3501-6 matrix (carbon/epoxy) 
with fiber orientation of [0/90].  The honeycomb core is made from HRH 10 1/8-3.0 
Nomex honeycomb (Ciba-Geigy).  Type of the impactor used in this study is flat-
ended cylinder, which is made from case-hardened steel.  The composite sandwich 
plate is modeled as a two-dimensional problem with five and three degree-of-
freedom per node for the facesheets and honeycomb core, respectively.  Only the 
stiffness matrix, [ ], and the mass matrix, [ ], are considered in determining the 
responses of the plate.  The force is applied at the center of the plate only.  Responses 
in terms of indentation, strain failure and displacement are explored.  It was found 
that the most efficient stacking sequence of facesheet is [±45].  Also, the most 
effective parameter in improving the strain failure of the top facesheet is crushing 











 Struktur sandwic komposit banyak diaplikasikan dalam bidang kejuruteraan 
kerana mempunyai kekuatan dan kekakuan yang tinggi serta ringan.  Kajian ini 
dilakukan bertujuan untuk mendapatkan lekukan di lapisan atas dan kegagalan 
ketegangan pada plat sandwic komposit berteraskan heksagon yang hujungnya diapit 
apabila terdedah kepada impak halaju rendah dengan menggunakan perisian 
MATLAB.  Lapisan atas dan bawah struktur sandwic komposit diperbuat daripada 
prepreg Hercules AW193-PW yang terdiri daripada serat AS4 dalam matriks 3501-6 
(karbon/epoksi) dengan orientasi serat [0/90].  Teras heksagon pula diperbuat 
daripada HRH 10 1/8-3.0 Nomex heksagon (Ciba-Geigy).  Jenis beban yang 
digunakan dalam kajian ini adalah silinder yang rata pada hujungnya dan diperbuat 
daripada keluli yang keras.  Plat sandwic komposit dimodelkan sebagai masalah dua-
dimensi dengan lima darjah kebebasan bagi setiap nod untuk lapisan atas dan bawah, 
manakala tiga darjah kebebasan bagi setiap nod untuk teras heksagon.  Hanya 
matriks kekukuhan, [ ] , dan matriks jisim, [ ] , yang dipertimbangkan dalam 
memodelkan plat.  Daya dikenakan di tengah plat sahaja.  Variasi dalam parameter 
lapisan atas dan bawah serta teras heksagon diperhatikan untuk mendapatkan tindak 
balas plat.  Tindak balas yang dikaji adalah dari segi lekukan, kegagalan ketegangan 
dan anjakan.  Kajian mendapati bahawa turutan lapis yang paling efisien untuk 
lapisan atas adalah [±45].  Selain itu, parameter yang paling berkesan dalam 
memperbaiki kegagalan ketegangan pada lapisan atas adalah ketahanan 
penghancuran teras.  
 
